P rof. Y. B. L ew es. primary or secondary solution planes, hydration of the alumiumm oxide takes place, and diaspore is formed, as shown by Lawrence Smith and Genth, and this unstable mineral enters into combination with silica and other oxides present to give rise to the numerous pseudomorphs of corundum, which are so. well known to mineralo. gists.
There are certain crystals of corundum and spinel from Burma which present illustrations of corrosion of a very remarkable and interesting character. Commencing with the formation of naturally etched figures ( " Verwitterungsfiguren ") the work of corrosion goes on till the whole crystal is broken up into an aggregate of simple forms-these being, in the case of the spinel, the octahedron, and in the case of the corundum, a combination of the rhombohedron, basal plane, and prism.
I t is interesting to note that the quartz, felspars, and other minerals associated with the rubies and spinels of Burma, exhibit phenomena of external etching and internal chemical change similar to those we have been describing in the case of the gems. The study of the whole of the phenomena throws much new light on the remarkable changes which take place, at great depth in the earth's crnst, in minerals which, at the surface, appear to be of a very stable character. I I .
[Mar. f. In a paper communicated to this Society in the spring of 1894,* I showed that ethylene, when subjected to heat, was converted into acetylene and methane, according to the equation 3C2H 4 = 2C2H 3+ 2C H 4, and th at the acetylene so formed either at once polymerised, forming a large number of secondary products, or else decomposed to carbon and hydrogen, according to the temperature at which the action was being carried on.
II. " The Action
The fact that ethylene is one of the principal products in many cases of destructive distillation, renders a knowledge of the conditions affecting these changes of considerable importance, and the exprd" ments described in this paper were made with the view of ascertaining the effect of rate of flow, area of heated surface, and dilution upon the changes taking place.
The apparatus and methods of analysis employed were the same as described in the former paper, with the exception that a platinum tube, 14 mm. in diameter and 73*6 cm. long, was used as the decomposing chamber, and th at an easily regulated gas combustion furnace was employed as the source of heat. The temperature of the gas in the tube was measured as before, by the Le Chatelier thermo-couple, and every precaution was taken to keep it constant during the experiments.
The ethylene in each case was prepared by heating a mixture of 25 parts, by weight, of alcohol and 150 of strong sulphuric acid, purifying, and storing in a large glass holder.
The first set of experiments was to ascertain the influence of area of heated surface upon ethylene when passing through a tube heated to the temperature most often employed in the destructive distillation of coal and hydrocarbon oils, and also to find the result of varying the rate at which the gas was passed through the zone of heat.
The Action o f Heat upon Ethylene. The original gas contained 96*7 per cent, of ethylene, so that the percentages of unsaturated hydrocarbons decomposed are- 6 inches.
18 inches.
50-58 63-17 87-15
On collecting these results in one The first thing that strikes one is the enormous amount of decom position which takes place in the first inch of flow through the heated tube, and the small effect which an increase in the length of the heated surface has upon the further decomposition of the unsatrnated hydrocarbons.
This result might be caused by the methane and hydrogen formed during the decomposition diluting the remaining ethylene, and so rendering the decomposition more difficult; it may also arise from secondary actions taking place amongst the primary products, and again forming ethylene, or it may be due to both these causes acting together.
In order to trace the effect of dilution, a series of experiments was made in which ethylene, diluted with hydrogen, was passed through 6 inches of the same tube as was used in the previous experiments, heated to the same temperature, and under precisely similar conditions.
The store holder of ethylene used for making the mixture contained a gas which gave, on analysis, .................................... ................... ....... ....... hich shows that dilution has practically no effect in retarding the ^composition until 75 per cent, of diluent is present, and also clearly points to its being radiant heat, and not contact with the heated sides 1 of the tube, which is responsible for the largest proportion of the I decomposition ; since, had contact been the active factor, dilution, hy I reducing the number of impacts of the hydrocarbon molecules with the heated surface, would have shown a considerable decrease in decomposition. Some information can be obtained as to the secondary reactions which accompany the main decomposition, by studying the proportions in which the products, other than ethylene, are present in the gases after heating.
Taking the experiments made upon the effect of length of heated tube and rate of flow, and tabulating the percentages of saturated hydrocarbons and hydrogen corrected for change of volume, we obtain the following results :- The temperature employed in'these experiments is not sufficiently high to cause any large amount of the methane to decompose, so that the volume should, according to theory, approximate to two-thirds of the ethylene decomposed. 1895.]
The fact that when only 1 in. of tube is heated, there is a fairly constant deficit of the kind to be expected at the temperature em ployed,'and that when a greater length of heated tube is used with a 5 c.c. rate of flow, the deficit becomes a substantial surplus, at once suggests that methane is amongst the secondary as well as the primary products of decomposition.
In the dilution experiments, the larger contraction in the volume noticeable points to the diluting of the products favouring polymeri sation. It seems probable from the figures th a t when dilution reaches above 50 per cent., not only is decomposition of the methane retarded, but formation as a secondary product commences. Ever since water gas has been in use it has been well known that it contained traces of methane and acetylene, under conditions which render it impossible for them to have been formed from hydrocarbons remaining in the incandescent fuel, and the probabilities are that they have been produced, the acetylene by direct combination of carbon and hydrogen, and the methane by its partial decomposition.
The formation of ethylene from nascent hydrogen and acetylene takes place at such temperatures as those employed, and the amount so formed and again broken up by the radiant heat is purely a func tion of mass; so that I.conceive from these experiments, the ethylene at once to a great extent decomposes under the influence of sufficiently high radiant heat according to the equation
3C2H4 = 2CaH3+2CH4,
and that the acetylene partly decomposes, the nascent hydrogen again Uniting with more acetylene to reproduce ethylene, whilst other poroxxs of the acetylene polymerise to benzene and other more complex ydrocarbons, and that, if the flow of this mixture be continued rough a heated chamber, the action continues, the amount of ethylene regenerated becoming less and less, until it ceases to exist as a product of the decomposition.
vol. lvit.
2 a P ro f. V. B. L ew es. I t is-well known that hydrogen will diffuse through ignited platinum into a vacuous space or even into other gases, and although no change in volume was observed when a mixture of 95 per cent hydrogen and 5 per cent, ethylene was passed through the tche heated to 900° 0., it seemed advisable to make special experiments to ascertain if any loss of hydrogen from this cause did take place at the temperature employed.
The apparatus having been fitted up as before, 6 in. of the tube were heated to between 900° and 1000° C., and a carefully measured volume of pure hydrogen was made to pass through it three times at a slow rate of flow, with the result that, after being brought back to its original temperature and pressure, it measured 99*5 per cent, of the volume taken, showing that error from this cause is not likely to have taken place.
A new series of experiments was now undertaken to ascertain, if possible, how increase of contact with the heated walls of the containing vessel affected the amount and character of the decomposition taking place.
In order to do this, a small platinum tube 2'5 mm. in diameter and 45-72 cm. long was taken in place of the one used in the previous ex periments, which was 14 mm. in diameter. The area of the big tube therefore, as compared with the area of the small tube, was as 154 to 0-049, and in order to obtain the relative amount of decomposition it is manifest that the rate of flow must be the same in both tubes.
If the rate of flow in the big tube be 40 c.c. per minute, then 2-5* x 40 _ 1.07 142 "
will give the required rate for the small tube.
[Mar. 7 (   Table Y. 
